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Determination of 6 kinds of pesticide residues in vegetables by
improved QUECHhERS technology combined with gas
chromatography-mass spectrometry

SU Ya-Hang', CHE Ying-Xin>’, TANG Jun-Ni', LI Yong-Li*’, SUN Qian-Ran*”, LIU Jun>""

(1. College of Food Sciences and Technology, Southwest Minzu University, Chengdu 610041, China;
2. Chengdu Customs Technology Center, Chengdu 610041, China; 3. Key Laboratory of Food
Safety Testing of Sichuan Province, Chengdu 610041, China)

ABSTRACT: Objective To establish an improved QuEChERS-gas chromatography-mass spectrometry (GC-MS)
method for the rapid detection of 6 kinds of pesticide residues in vegetables, such as 2-hydroxybiphenyl sodium salt
and chlorthal-dimethyl, etc., currently have no detection standards in the national standards for the safety of vegetable
derived foods in China, but are mainly detected in fruits and vegetables exported to the European Union and Japan.
Methods After the samples were extracted with acetonitrile, salted out with MgSO, and NaCl, the extracts were
purified with primary secondary amine (PSA) solid phase material and graphitized carbon black (GCB). The purified

solution was a Rtx-5MS capillary column (30 mx0.25 mm, 0.25 um) separation, using the selected ion monitoring
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(SIM) scan mode to monitor the pesticide target ions. Results The results showed that the linearity was good in the

range of 0.002—0.500 pg/mL for these 6 kinds of pesticide substances, and the correlation coefficients (r) were greater

than 0.998. The limits of detection of the method were 0.0033-0.0089 mg/kg, the average recoveries were

77.0%-107.7%, and the relative standard deviations were 2.17%-9.86%. Conclusion

The method is rapid,

sensitive, reproducible, easy to obtain, and low cost. It provides a new reference for the detection of pesticide

residues such as 2-hydroxybiphenyl sodium salt and chlorthal-dimethyl.

KEY WORDS: gas chromatography-mass spectrometry; 2-hydroxybiphenyl sodium salt; chlorthal-dimethyl; diphenamid,

triaguron; cloquintocet-mexyl; ametoctradin; leafy vegetables
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Fig.1 Total ion current diagram of 6 kinds of pesticide substances

2.2 ARCIBEHAIMK
22,1 REBAe9iaEL R EHA

TEARZGFR AN P, 8] QUEChERS YEXIHE M iEAT
PEECAALETH B SR BGA A FEE . NI . 16 . 1%05
BRONE . CRCHERANIE ke %> PRG35 55
B IE HARA 25 5 A5 R O R OGRS Rk,
H A BARR 25 e i, A SR IONTR . 205 . 1%85 1R
CHEVERARIGR, X HARICHCR, HAb A EAE TR R 1.2.1
AERAE, SRR 2, SR R, M H N EE AR
RS, A7 3 P 2 CRALF 2 T 80%~120%, X2
T R S T R | BRI S AR R AR R, SR
PRI R, TRl FLNE S 5K, Xt
Bk Bk B, AN Y 538 UK AR, S8UNER U,
1% R 26 T WVE M SRR R, ] 8 e B e vk A 24 1
EME, R HARR Yo, (AAEABETE T, SR 1%
iR CIEVE N PRBGAS, 45 3 R 249 S50 (I T A v [ 3R 11
DRI L s B BB AR 25 iR U200, 2 B A o B e A B T
P NP S P T B 4 A 2R, A 2 Ak B A
W B A 0 ) AR A B 5T v, R B R Y e
80%~120%Z M, £5 I, ATHREI NG 1E I FEIG .



176 S il i =

F 14

F1 6THRAYR CAS S, RERIE., TEET. THEST. BFEEL

Table 1 CAS number, retention time, quantitative ion, qualitative ion and ion abundance ratio of 6 kinds of pesticide substances

o — preyyRn T
r%—jn? 'ﬂﬂ{_}% CAS% ﬁ?iﬁ ﬁlllﬁtﬂ'ﬂ Iir‘%% /:Eri%? /I:H:r%% %—?:':}-EH:/%
/min (m/2) 1. (m/2) 2 (m/2)
1 SR ILIR T 132-27-4 C1,HoNaO 9.027 170 141 115 100:31:23
2 TR ER 1861-32-1 C1oHeCL,0,4 13.887 301 332 142 100:26:17
3 HhEL 957-51-7 CsH;NO 14.212 72 167 239 100:90:13
4 s MO I 112143-82-5 C13H»N,058 15.129 72 170 242 100:9:7
5 fif g 99607-70-2 C1sHy,CINO; 18.282 192 194 193 100:32:12
6 WA I R e 865318-97-4 C,5HsN;s 19.534 176 190 246 100:48:37
2 FAFRREBFIHKRAEIEN=3)
Table 2 Recoveries of pesticides with different extractants (n=3)
TN Tl i 1%EEIR 2N
[l /% " " "
V& & i He /% R H d H/% TG i He /%
<80 1 16.67 0 0 3 50.00
80~120 3 50.00 6 100.00 3 50.00
>120 2 33.33 0 0 0 0
IO 9 Pt 2 S M RE i [T 0 S PR 26, K 110 - g Ayl —e— — LR R —A— BT
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Fig.2 Pesticide recoveries under different extractant volumes (n=3)
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Fig.3 Pesticide recoveries under different NaCl dosage (n=3)
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Fig.4 Pesticide recoveries under different PSA dosage (n=3)
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Fig.5 Pesticide recoveries under different GCB dosage (n=3)
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REAOREN, (A B8 iR 2 Rl R DR 5 BT
Jo FR#%, 15 GCB &M 5 mg I EIBCKIA BRI S, T
Hofth 4 Fhfe 250t ISR IS GCB. Tt (1 38 i i AN
B, DR A R IE RS A3 5 TR A s v Lk B A
{8, ZABF5E RIS PSA . GCB A3 31k 175.0 mg.
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ME J&: 64 B85 bk H AR 24540 2 o i T A Al 43 fig
s HARL A Pres 1k, 5350 E bRk 24 9 5 mi 1oy 1 56 X
Bl A — R ABAE S MR A BT AL BRASR P
SHARFEAMSE I FIRE S ME, #5208 1.2.2 )5 14628 1k
B W2 FIbR e 2E, #ea 20D ME:

ME/%=[(A/B)-11x100% (1)
o A (B 435 BRI AR | i bR AR
|ME | 7E£20%:2 N AT A TCREIRCY, | ME | 7E 20%~50%22 [i]
INHAFE ME, KF 50%#/ A 5058 MED, 4553, 5 F
KE5H R ME 1H1E 3.63%~18.79%2Z [, HMET 20%A1IA N
S, JCAUCRIAICTH RS . TR ME N 29.21%, {7
RTINS . Uk, ARG S GRS 1, AR
GRS AS S I VR VG b v R0 7 o

24 FFEFEWIE
241 KMHXZRLHAEHR

R I ZS [ B B MR L) B AR AR 259 I IR A RO B
HFRE, IR N 0.002.0.005.,0.010,0.020,0.050.,
0.100, 0.200. 0.500 pg/mL 3t 8 MEAEEM, LLHRRZYF
JT R BE R AR BR(X, pg/mL) | BT A AL BR(Y )2 il bR
HERNZE; LA 3 550 Eb(SIN=3) A 57246 i BR(limiits of detection,
LODs), 45 #I13% 3. 4503, £ 0.002~0.500 pg/mL ¥ i
N & B A gt X R RAT, MHOCRBINE 0.998 L) I,
LODs 7£ 0.0033~0.0089 mg/kg 2 [al, ¥JREMEFT& H AR IR
“ bR AR 25k B R A ERR, BMIET 0.01 mg/kg™,

R3 6 MRHLKMSFES LODs
Table 3 Linear equation and LODs of 6 kinds of pesticides

Ew Yotk e LODs/(mg/kg)
APAIELRIAN  Y=473181.1X-2096.738 0.0045
THEFER  Y=600915.2X+49.5589 0.0034

L YETS Y=1237678X-10669.44 0.0059

AR HF Y=1700839X-26000.62 0.0075

fiff 5 g Y=1378130X-29081.4 0.0033

WA % T Y=236744.6X-6642.729 0.0089
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242 ERFEAAEEE
Bz (Reaomas, 8 BARbS Yas kR 0.04,
0.10. 0.50 mg/kg, #MAL/FIREUFL LA, 250 0%
o HEHERM, 6 P H AR AR LW 3 Il E R
77.0%~107.7%, FHXTHR1EMRZ (relative standard deviations,
RSDs) N 2.17%~9.86%, %4454 % B4 3% rh R 2 5k B AG:
IAEESR, RS AT G R A 2558 B2 43 Br o it s ol A P 22
SR, BIVRE S EDCRTE 70%~120%2 0], 4 HEART 20%5Y,

25 FERIERRRZ A
AREERZEEFREDEARA GC-MS # A

XF 4 AR 2GR O Ol . KOG . REE. S TE
BRI I 5k B HEA T A, ASBIF SR F C Ny TR R I
4 PR 25W BT T SEBRAE BRI, S5 5. 6 PR, 15
TSP REEETR] ER T, BT BT,
LODs %5 8o 25 MR, [T @ ke xT 4 Fhigiset
J H R A 2 S A TG ARG RO LA, i LODs .
MR | EAR MRS SRR MR SGARE . HIL, BT
T AT, 6 A R R AR 2 B A R K
R,

R4 cMRARAIERTME. FHEWR. HEEN=6)

Table 4 Addition amounts, average recoveries and precisions of 6 kinds of pesticide mixed standards (n=6)

HR A mit/(mg/kg) -3 /% RSDs/%
AR TEIR M 0.04, 0.10, 0.50 88.0, 86.2, 85.0 3.73,7.06,5.22
TR IR 0.04, 0.10, 0.50 77.0, 84.7, 106.2 6.34,2.17,3.82

R 0.04, 0.10, 0.50 107.7, 104.0, 92.9 5.53,6.20,7.95
T I J 0.04, 0.10, 0.50 93.8,96.0, 98.5 4.97,3.13,6.07
fif g s 0.04, 0.10, 0.50 106.0, 103.0, 98.0 6.76, 6.56, 4.50
T 135 T i 0.04, 0.10, 0.50 80.4, 82.6, 78.3 9.86,2.39, 5.10

RS AMRAWRERE, EESTFY, EESTFX. EFFELL. LODs

Table 5 Retention time, quantitative ion pair, qualitative ion pair, ion abundance ratio and LODs of 4 kinds of pesticides

a2/ Bt A/min EEEFANmM)  EEET L mz) EWEE X2 mz) BTFFEER/%  LODs/(mg/kg)

REFHL 8.853 126 55 83 100:66:21 0.0067

o L 11.710 138 194 236 100:49:26 0.0022

DR 15.398 206 234 116 100:75:59 0.0065
SRUML TR i 17.279 209 173 347 100:74:65 0.0042

Ro6 4MMRAWEMTEE. LMHFE. HXRK. ME. FHEYZE, RSDs

Table 6 Linear ranges, linear equations, correlation coefficients, ME, average recoveries and RSDs of 4 kinds of pesticides

&Y LR LT/ (mg/L) LR AHIE R B(r) ME/% -4 [ 02/ % RSDs/%
RELEL 0.002~0.500 Y=422944.6X-3022.559 0.9997 11.79 97.03 3.25
o L 0.002~0.500 Y=420765.6X-4777.966 0.9993 47.51 94.13 4.42
K AR 0.002~0.500 Y=385703.2X-3954.562 0.9989 39.87 94.90 3.30
SR T 0.002~0.500 Y=370863.8X-6097.269 0.9987 24.62 111.60 4.03
3 4 B Z5H I AE 0.002~0.500 mg/L Ji it i B 0 N 4R RO R LI,
=A

AMF5T K Fl QUEChERS $2 UL k456 GC-MS
A, HESL T — P PCHR R SR SE T 6 Rl 254 B 5% BRI
Frdk, #E 20 min DL RIAT S¢S 454% 2 5% BR RS . e
SIM B WA 25 BT AR ES F, RIS L IR AT iR
FIREERE . PRBGIAHE . SR HE . YR HESE
HZ AT, FRHESR T ME Rem, HoR AT E
SER TR B A 4 FhE R AR R ORESR ., Ml
Wl . KR . RUMML TR IO RHEA T S PR AR, ASH AR R4
VBT STy A — s M, A R B 32 3 o o H At
KARLIFR YR T1 . 5 REW, T Bk

FEah R | RIGUEZSFIRT G HA SR R Ak 25 5% 3
BREERER, TRV RBUZ® . RAIRAE, N
R SRR R AR 2GR R TS

SE 0k
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